On the saturation of the cholesterol 7 alpha-hydroxylase in human liver microsomes.
The relationships between cholesterol 7 alpha-hydroxylase activity, pool of free microsomal cholesterol, and degree of substrate saturation of the enzyme were studied in untreated (n = 5), cholesterol-fed (n = 4), and cholestyramine-treated (n = 6) gallstone patients undergoing cholecystectomy. Highly accurate methods based on isotope dilution-mass spectrometry were used for assay of the cholesterol 7 alpha-hydroxylase activity and for determination of the concentration of free cholesterol in the microsomes. The cholesterol-enriched diet increased the cholesterol 7 alpha-hydroxylase activity about twofold. Cholestyramine treatment was associated with a five- to sixfold increase of the cholesterol 7 alpha-hydroxylase activity. The concentration of free microsomal cholesterol remained essentially unchanged. The apparent degree of saturation of the enzyme was calculated to be 85% in the untreated patients, 86% in the cholesterol-fed patients, and 67% in those treated with cholestyramine. A significant negative correlation was obtained between enzyme activity and apparent substrate saturation. It is concluded that the apparent substrate saturation of the cholesterol 7 alpha-hydroxylase in human liver microsomes is high but that availability of cholesterol may limit the enzyme activity to some extent a high bile acid synthesis rates.